labels is now available in Venables & Christie (1980) . A schematic view of current phenomena and their labels is shown in Figure 1 .
Electrodermal activity (EDA) is a general term for the electrical activity originating from eccrine sweat glands (sudorific) and their associated dermal and epidermal tissues (nonsudorific). The terms 'phasic' and 'tonic' differentiate between phenomena with shorter and longer time courses, the former being electrodermal responses (EDR) to eliciting stimuli, or of unknown origin and labelled as nonspecific responses (NS) . Tonic phenomena are reflected in electrodermal levels (EDL): these change more slowly and EDR, changes which are measured in seconds, are superimposed on a more slowly changing EDL.
Two aspects of EDA have been reported since the latter part of the nineteenth century: Hermann in Zurich demonstrated during the 1870s and 1880s that the secretory processes of eccrine gland function were associated with generation of a potential, and then Tarchanoff (1889) recorded potential differences between a palmar and a reference site, changes in which were associated with the presentation of sensory stimuli or, for example, exploration of subjects' memories. Both workers were recording endosomatic EDA, in contrast to Charcot, Vigouroux & Fere who all recorded the galvanic skin response of a change in resistance to current, or exosomatic EDA (for review see Neumann & Blanton 1970) .
Exosomatic EDA is recorded with either direct or alternating current. In the former case it is preferable to record skin conductance, by a constant voltage method (Lykken & Venables 1971) , or to convert resistance, recorded by a constant current method, to its reciprocal SCl SCR 1st. SCR ,il. I.
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onNI R••pon.. conductance value. Tonic and phasic aspects of skin resistance (SR) are shown in Figure I , but will be largely neglected in this review, as will the AC recorded measures of skin admittance (SY) and skin impedance (SZ): subsequent description is restricted largely to skin conductance (SC) and skin potential (SP) methods. Skin conductance levels (SCL) and responses (SCR) provide a range of information: data from the phasic changes of the skin conductance responses are seen in Figure 2 , which shows a schematic skin conductance response to a stimulus. Here is seen the measurement of amplitude (as the maximum displacement from the tonic level) together with three temporal measures of latency (between stimulus onset and response onset), rise time (between response onset and response peak) and recovery time (between response peak and return to prestimulus level, but usually reported as half-time (t/2) or sometimes in terms of the time constant). If a mean value for a number of response heights is reported, this may be calculated for all occasions where a response is given, and expressed as amplitude; or calculated for all occasions where a response might be given (i.e. all stimulus occasions) and expressed as magnitude. Venables and his co-workers have recently recommended, on the basis of findings from some 2500 subjects, log conversion of SCL and SCR amplitude to produce normally distributed data (Venables & Christie 1980) . Figure 3 shows an SCR together with one form of skin potential response (SPR). Endosomatic recording provides assessment of SPR and of skin potential levels (SPL). The former may be biphasic, as seen in the figure, or uniphasic, or even triphasic, thus presenting problems of measurement. SPL has been shown to have two distinct aspects: SPL, recorded when there is evidence of any sudorific activity, is an index of autonomic activity, which can be correlated with heart rate and SC indices (Christie & Venables 1971a, b) ; but with eccrine sweat gland quiescence the non-sudorific 'basal' skin potential level (BSPL) appears to reflect the generation of an electrochemical potential (Christie & Venables 1971c , Christie 1976b .
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Turning from nomenclature to measurement techniques, there has been recent activity in the American Society for Psychophysiological Research to provide guidelines and foster standardization. A selection of fundamental points from the report of a working party (Fowles et al. 1981 ) is offered here.
(a) Electrodes should show minimal bias potential and not polarize on the passage of current. Silver-silver chloride (Ag/AgCI) laboratory-made (Venables & Sayer 1963) or commercially available electrodes are widely used: zinc-zinc sulphate electrodes (Lykken 1959 ) provide an alternative. Considerable care in preparation, maintenance, monitoring and use of electrodes is essential, particularly for endosomatic (SP) recording. (b) Commercially produced electrolytes are usually unsuitable for electrodermal recording: NaCI or KCI in physiological concentrations and appropriate media must be selected. Inappropriate electrolyte alters epidermal characteristics and influences the electrochemical potential (BSPL). placement with the active electrode on a finger site (as for SC) or on the thenar or hypothenar eminence. The reference electrode is placed over an abraded site on the volar forearm surface.
Commercially produced polygraph systems (e.g. Grass) provide appropriate high impedance pre-amplifiers, suitable for SP recording, but it may be necessary to construct equipment for SC measurement. Further, if SC response amplitude (or magnitude) is the index being measured, this can be recorded at greater gain from a zero baseline by suppression of the output proportional to the SCL. An automatic voltage suppressor suitable for use with computer analysis of SC data is described in Venables & Christie (1980) . EDA remains, however, an index which can be recorded with relative ease and handscored without excessive difficulty, hence its enduring popularity.
Use of electrodermal indices in areas relevant to psychopharmacology
This section looks at some fundamental research on peripheral mechanisms underlying EDA, assessment of EDA in relation to subclassification of depressive state, and assessment of phasic changes reflecting treatment effects in (a) anxiety and (b) schizophrenia with propranolol, and with maintenance phenothiazines in home environments. Lader (1975) has reviewed psychobiological aspects of psychopharmacology under two headings, the first of which is 'use of drugs to evaluate peripheral psychophysiological mechanisms'. He reports his work with Montagu (Lader & Montagu 1962) in which the palmar SCR was abolished by iontophoretic introduction of atropine without affecting vasomotor activity, while bretylium, iontophoresed into a palmar site, abolished vasomotor activity but left SCR unaffected. This excluded a role for vasomotor generation of SCR and established that SCR was subserved by a cholinergic mechanism: as palmar eccrine sweat glands were the only known structures with cholinergic innervation at this site the dependence of SCR on sweat gland function was established. Venables & Martin (1967b) extended this work, demonstrating that anticholinergic iontophoresis was associated with major effects on SCR, SCL and SPR, but that only 25% of recorded SPL was reduced by this blocking of sudorific function. Thus a significant portion of SPL was, apparently, generated by a non-sudorific mechanism. Christie & Venables, in their series of studies during the early 1970s, showed that the value of this BSPL could be expressed as a function of the potassium (K +) concentration gradient between the KCI in the Ag/AgCI recording electrodes and a source of K + in the skin (Christie I976b) .
Mechanisms underlying EDA

Recorded EDA and diagnosis of depressive state
Psychophysiological contributions toward the understanding, subclassification and treatment of depressive states have recently been reviewed by Christie et al. (1980) . Attempts to classify depressive states appear still unable to yield clear evidence of their possibly diverse aetiology: Angst (1974) commented, in relation to depression, that it 'has become urgent in doing therapeutic research to deal with diagnostically correct entities', and it may be that measurement of peripheral indices such as EDA can contribute to adequate diagnosis. Selecting from psychophysiological contributions some studies of EDA and subclassification of depressive state: Lader & Wing (1969) reported that a group of agitated depressives failed to show habituation of SCRs, while most of their retarded depressives showed so little reactivity that habituation rates could not be estimated. Noble & Lader (1971 , 1972 subsequently showed that severity of depressive symptomology tended to be associated with low SCLs and reduced nonspecific SCRs, endogenous depressives being particularly likely to show these characteristics. Byrne (1975) compared neurotic and psychotic depressives: the latter had lower SCLs and few nonspecific SCRs while the former showed high SCLs and more spontaneous fluctuations. Myslobodsky & Horesh (1978) , however, reported evidence of reduced EDA in reactive depressives during a cognitive task: thus, while there is evidence of the potentially useful role for EDA recording, data are obviously not wholly unequivocal in the area of subcategorization of depressive state. Lader & Wing (1966) reported on the value of EDA measurement for assessment of the comparative effectiveness of barbiturate drugs and chlorodiazepoxide in the treatment of pathological anxiety. Tonic levels were measured, together with enumeration of nonspecific responses and with investigation of habituation. They used SCR amplitude measurement in conjunction with presentation of a series of identical auditory stimuli. Compared with control subjects, patients showed increases in nonspecific responding, with delayed habituation; both indices were affected by drug treatment, EDRs being reduced and habituation accelerated. Habituation and the complementary phenomenon of orienting are also central to the discussion of schizophrenia and propranolol which follows. (6) In schizophrenia Propranolol: Several lines of evidence support the view that schizophrenic pathology reflects limbic system dysfunction. Given the role of limbic structures in orienting and habituation, and the EDA abnormalities of these functions seen in monkeys with lesions of the amygdala and hippocampus, it became appropriate to focus attention on these structures and their possible dysfunction, as this might be reflected in the EDA of schizophrenics. This earlier work was reviewed by Venables (1975) , and reports of Gruzelier (e.g. Gruzelier & Yorkston 1978 , Gruzelier 1978 ) describe restoration of more normal orienting and habituation in schizophrenics treated with propranolol. Gruzelier (1978) describes the phenomenon of EDR habituation, when amplitudes of successive SCRs diminish with repeated presentation of a moderately intense pure tone. Amygdalectomized monkeys do not show orienting and then habituation: they either fail to exhibit any response or fail to habituate with repeated presentation, while hippocampal monkeys fail to habituate. Schizophrenics have been shown to display disorders of orienting and habituation similar to those of amygdalectomized monkeys -approximately 50% being non-responders and 50% being responders with deficits of habituation to meaningless sound stimuli. Reports of the antipsychotic potential of propranolol for the treatment of schizophrenia include accounts of clinical, metabolic and pharmacological findings (e.g. Hanssen et al. 1980) and summaries from several groups of research workers active through the 1970s. Gruzelier and co-workers have reported on psychophysiological findings, particularly on restoration of more normal EDR habituation in propranolol-treated schizophrenics. Further, Gruzelier et al. (1979) report the examination of dextro-propranolol (which has significantly less hypotensive action) and its therapeutic effects in schizophrenia, seen as rated clinical improvement and facilitated habituation of EDRs. These workers attribute the effect to a central not a peripheral. action of propranolol and note the lack of restored habituation with chlorpromazine. Maintenance phenothiazines in home environments: Leff & Tarrier (1981) have reviewed work from the British Medical Research Council's Social Psychiatry Unit which has examined interactions between the emotional quality of a schizophrenic's home environment, the possibility of a patient being able to maintain social distance from a key relative, phenothiazine medication and the extent of relapse in the period following discharge from hospital. Relapse during a 9-month period at home was predictable from an index of Expressed Emotion (EE): this assessed over-involvement of, with hostility and critical comments from, the key relative during interview on the patient's admission to hospital. Patients in high EE homes, having minimal social distance and not taking drugs, showed a relapse rate of 92%; if they did distance themselves by spending less than 35 hours per week with the key relative, relapse rate dropped to 42% and if they also took medication it was. down to 15%. Investigation of EDA -SCL, SCR and nonspecific responses -was undertaken by Tarrier et al. (l978a) who recorded these data in home and then in the hospital laboratory and reported that EDA in patients from high EE and from low EE homes could not be distinguished when recorded in the hospital environment; however, when tested at home (Tarrier et al. 1978b ) high EE patients showed more EDA than did low EE subjects. Tarrier et al. (1978a) emphasize' ... the limitations of laboratory testing in investigating a disorder such as schizophrenia whose course may be markedly influenced by environmental and social factors'. This observation leads to the final section, which looks briefly at developments likely to influence electrodermal recording in the 1980s. .
Phasic EDRs reflecting psychopharmacological treatment effects (a) In anxiety
Into the 19805
This review noted the growth of interest in peripheral mechanisms throughout the 1960s and 1970s, but there has not been a parallel increase in knowledge about central structures relevant to EDA. Venables & Christie (1973) noted the problems associated with interpretation of data from anaesthetized animal preparations, but it may be that the 1980s may perhaps offer possibilities of work with techniques such as positron emission tomography. There has been effort toward standardization of nomenclature, evident in the 1960s and 1970s, followed by the recommendations for standardized procedure made recently: if standardization does follow, this should allow much greater comparability between laboratories than is the case at present. Another relevant aspect of standardization relates to criteria adopted for computer analysis of data: increasingly the use of computers makes possible the handling of much larger quantities of EDA data -for example Venables' 2500 subjects recorded in the Mauritian studies (Venables & Christie 1980 ). Finally, one would hope that the next stage of development will produce adequate equipment for monitoring ambulant subjects, stored data from which can then be analysed by computer. The comments of Tarrier et al. (1978a) about the problems of the laboratory for Psychophysiological assessment were noted; the general area of experimenter-subjectsituational interaction in psychophysiology was reviewed by Todd in 1975, and by Gale & Baker in 1981 ; a report of an ongoing study was given to the Section of Measurement in Medicine at the Royal Society of Medicine in 1980 (Christie, unpublished) . Increasingly it is being realized that there is a need to move out from the laboratory, but commercially available equipment for ambulant monitoring does still present some problems and there is Obvious scope for technical development in the 1980s.
